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TIRE-SIDE-MOUNTED ELECTRONIC DEVICE 
TECHNICAL FIELD 

[0001] The present invention relates to an electronic device mounted on a 
tire side, such as a tire condition detection device that detects tire air 
pressure, temperature, etc., and more particularly, to a tire -side -mounted 
electronic device capable of stably supplying electric power from a power 
source. 

TECHNICAL BACKGROUND 

[0002] Recently, in order to improve driving safety of a vehicle, there have 
been proposed technologies that allow a driver to monitor an air pressure, 
temperature, etc. of a tire detected by a tire condition detection device 
mounted on a tire side (see patent documents 1, 2 and 3, for example). 
[0003] An electronic device mounted on a tire side such as a tire condition 
detection device generally contains a battery as a power source, and an 
electric load including, for example, sensors such as a pressure sensor and a 
temperature sensor, and a transmitter that transmits to a vehicle side 
pressure information, temperature information, etc. from the sensors is 
driven with the battery. 

[0004] However, since the power source of the tire -side -mounted 
electronic device is a single one (power source having consistent discharging 
characteristics), problems may arise. For example, a chemical battery used 
for the power source is arranged to produce an electric potential difference 
between electrodes using a chemical reaction and to supply electric currency 
to the electric load using the electric potential difference; therefore, the 
temperature range where the chemical battery can stably act is narrow. 
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[0005] On the other hand, a tire turns into a high temperature state due 
to heat generated during running, while a tire turns into a low temperature 
state when a vehicle is parked in a cold region such as a snow district. 
Accordingly, the battery contained in the tire -side -mounted electronic device 
may be subjected to a wide-ranging temperature environment from low 
temperature to high temperature. 

[0006] Therefore, a chemical battery having a narrow temperature range 
where it can stably acts may have a case where the electric load can not be 
driven normally; there is a problem of lacking reliability that electric power 
is stably supplied from the power source. 

Patent Document l: Japanese patent application Kokai publication 
No. 2001-250186 

Patent Document 2: Japanese patent application Kokai publication 
No. 2002-331814 

Patent Document 3: Japanese patent application Kokai publication 
No. 2003-182328 

DISCLOSURE OF THE INVENTION 

[0007] An object of the present invention is to provide a tire -side -mounted 
electronic device that can stably supply electric power from a power source. 
[0008] In order to achieve the above object, the present invention provides 
a tire-side-mounted electronic device comprising at least two types of power 
sources having different discharging characteristics from each other, and an 
electric load connected to the power sources. 

[0009] According to the present invention described above, when a 
problem occurs with one of the power sources having discharging 
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characteristics different from the other of the power sources, electric power 
can be supplied to the electric load from the other; therefore, electric power 
can be supplied to the electric load from the power sources more stably than 
before. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] FIG. 1 is an illustration showing a circuit arrangement of an 
embodiment of a tire-side-mounted electronic device according to the 
present invention. 

FIG. 2 is a graph showing the discharging characteristics of a 
manganese dioxide cell, where the voltage (V) is plotted along the ordinate 
and the duration (hour) along the abscissa. 

FIG. 3 is a graph showing the discharging characteristics of a 
graphite fluoride cell, where the voltage (V) is plotted along the ordinate and 
the duration (hour) along the abscissa. 

FIG. 4 is an illustration showing a circuit arrangement of another 
embodiment of a tire -side -mounted electronic device according to the 
present invention. 

FIG. 5 is an illustration showing a circuit arrangement of still 
another embodiment of a tire -side -mounted electronic device according to 
the present invention. 

BEST MODES FOR CARRYING OUT THE INVENTION 

[0011] Embodiments of the present invention will be described in detail 

below with reference to the attached drawings. 

[0012] Referring to FIG. 1, there is shown an embodiment of a 
tire-side-mounted electronic device according to the present invention; a tire 
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pressure detection device is shown here as an example of the 
tire-side-mounted electronic device. It should be noted that the 
tire-side-mounted electronic device of the present invention includes any 
electronic device which is mounted on a tire side (including a wheel) and has 
electronic components driven with a battery contained therein, such as a 
tire condition detection device that detects a tire condition such as tire air 
pressure, temperature, etc. 

[0013] The tire-side-mounted electronic device of FIG. 1 has power 
sources 1 and 2 comprising two types of chemical batteries having different 
temperature-dependant discharging characteristics. The power sources 1 
and 2, which are connected to each other in parallel, are electrically 
connected via a switching circuit 3 to an electric load 4 in series. 
[0014] The electric load 4 includes a sensor unit 7 having a pressure 
sensor 5 for detecting an air pressure of a tire and a temperature sensor 6 
for detecting a temperature within the cavity of the tire, a processor unit 
(CPU) 8 that corrects detected values of a pressure signal input from the 
pressure sensor 5 using detected values of a temperature signal input from 
the temperature sensor 6, and a transmitting unit 9 that transmits to a 
vehicle side the pressure signal corrected in the processor unit 9. 
[0015] The processor unit 8 is also designed to output a signal for 
switching the switching circuit 3 when the detected values of the 
temperature signal input from the temperature sensor 6 exceed a preset 
temperature threshold level (45. degree. C, for example). 

[0016] The power sources 1 and 2, switching circuit 3 and electric load 4 
are placed in a casing (not shown), which is designed to be mounted on an 
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inner surface of a tire, a rim or the like. 

[0017] As shown in FIG. 2, a manganese dioxide cell (a usable 
temperature upper limit of 80.degree. C.) that stably acts in a low 
temperature region is preferably mentioned as the chemical battery used for 
the power source 1. 

[0018] As shown in FIG. 3, a graphite fluoride cell (a usable temperature 
upper limit of 125.degree. C.) that stably acts in a high temperature region 
is preferably used for the chemical battery employed for the power source 2. 
[0019] The switching circuit 3 includes a switching component 3a for 
switching the power source 1 to the power source 2 when the switching 
signal is input from the processor unit 8. The switching circuit is designed 
to switch the power source 2 to the power source 1 when there is no input of 
the switching signal. The switching circuit 3 is preferably one that 
includes a switching element comprising a metal-oxide semiconductor 
filed-effect transistor, the switching element being driven with the switching 
signal from the processor unit 8 to switch the power sources 1 and 2. 
[0020] The above-described switching circuit 3 may be arranged such that 
the switching component 3a comprises a bimetallic plate to directly switch 
according to temperature change without using the switching signal from 
the processor unit 8. 

[0021] The switching circuit 3 may also be arranged such that its switch 
section comprises a centrifugal switch, and the switching circuit switches 
the power source 1 to the power source 2 when a centrifugal force that is 
applied to the electronic device with rotation of the tire exceeds a 
predetermined centrifugal force and keeps a state connected to the power 
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source 1 shown in FIG. 1 when the centrifugal force applied to the electronic 
device is equal to or below the predetermined centrifugal force, without 
using the switching signal from the processor unit 8. The switching circuit 
3 may further be arranged such that the switch section comprises a speed 
switch, and the switching circuit switches the power source 1 to the power 
source 2 when the speed of the vehicle exceeds a predetermined speed and 
keeps a state connected to the power source 1 shown in FIG. 1 when the 
vehicle speed is equal to or below the predetermined speed, without using 
the switching signal from the processor unit 8. Tire temperature increases 
as vehicle speed increases, and a centrifugal force applied to the electronic 
device increases as vehicle speed increases; since the tire temperature, 
vehicle speed and centrifugal force have proportional relationships with 
each other, the centrifugal switch and speed switch can be used. 
[0022] According to the present invention described above, since the 
power sources 1 and 2 comprising chemical batteries having different 
temperature-dependant discharging characteristics are connected to the 
electric load 4 via the switching circuit 3, either one of the power sources 
can stably act even if the tire is in a low temperature range or in a high 
temperature range, allowing electric power to be stably supplied to the 
electric load 4 from the power sources. 

[0023] Referring to FIG. 4, there is shown another embodiment of a 
tire-side-mounted electronic device according to the present invention. 
This tire-side-mounted electronic device has a power source 11 comprising a 
chemical battery and a power source 12 comprising an electric power 
generator that generates electric power during running of a vehicle, the 
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power sources 11 and 12 being connected to each other in parallel; an 
electric load 13 is connected to the power sources 11 and 12 in series. The 
power sources 11 and 12 is designed to supply electric power to the electric 
load 13 via a diode 14 serially connected to each of the power sources. 
[0024] The chemical battery used for the power source 11 may be any 
chemical battery if it can supply electric power to the electric load 13 during 
stopping of a vehicle. As the electric power generator constituting the 
power source 12, a conventionally known one can be used; for example, one 
employing a piezoelectric device (see Japanese patent application Kokai 
publication No. 56-124504, for example), one arranged such that electric 
power is generated across a dielectric coil wound around a stator by a power 
generation rotor having a permanent magnet (see Japanese patent 
application Kokai publication No. 2000 278923, for example), and the like 
can be mentioned. 

[0025] During stopping of a vehicle, electric power is supplied to the 
electric load 13 from the power source 11. When the vehicle runs and the 
voltage of the electric power generator that is the power source 12 is higher 
than that of the power source 11, the power sources 11 and 12 are switched 
to supply electric power to the electric load 13 from the power source 12. 
[0026] By supplying electric power to the electric loads 13 with the power 
sources 11 and 12 of two types having different discharging characteristics 
as described above, also, electric power can stably be supplied to the electric 
load 13, because, when a problem occurs with one of the power sources 
having discharging characteristics different from the other of the power 
sources, electric power can be supplied to the electric load 13 from the other. 
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[0027] In the alternative of the electric power generator, a power fuel cell 
or the like can be used for the above power source 12. 

[0028] Referring to FIG. 5, there is shown still another embodiment of a 
tire -side -mounted electronic device according to the present invention. 
This tire -side -mounted electronic device has the same arrangement as the 
tire -side -mounted electronic device shown in FIG. 4 except that the power 
source 12 comprises an electric power generator (charging means) 21 and a 
capacitor (rechargeable battery) 22 connected thereto in parallel. Electric 
power that the electric power generator 21 generates during running is 
stored in the capacitor 22, and electric power is supplied to the electric load 
13 from the power source 12 also during stopping of a vehicle when the 
power source 12 is higher in voltage than the power source 11. 
[0029] By arranging such that the power source 11 comprise a primary 
battery, and the power source 12 includes a secondary battery connected to 
the charging means as described above, also, electric power can stably be 
supplied, because, when a problem occurs with one of the power sources 
having discharging characteristics different from the other of the power 
sources, electric power can be supplied to the electric load 13 from the other. 
[0030] In the alternative of the electric power generator 21, the power 
source 12 of FIG. 5 may be one that uses charging means designed to 
convert an electric wave transmitted to the tire -side -mounted electronic 
device from a vehicle side to electric power using a dielectric coil. 
[0031] Each of the tire-side-mounted electronic devices according to the 
embodiments of FIGS. 4 and 5 may also be arranged such that a switching 
circuit 3 is connected as shown in FIG. 1 instead of the diodes 14. In this 
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case, the processor unit 8 is designed to output a switching signal when the 
voltage of the power source 12 exceeds the voltage of the power source 11. 
[0032] In the above embodiments, there have been explained the 
tire-side- mounted electronic devices including two types of power sources 1 
and 2 (11 and 12) having different discharging characteristics from each 
other; however, the tire-side-mounted electronic device of the present 
invention may be one that includes three types or more of power sources 
having different discharging characteristics from each other; it suffices for 
the tire -side -mounted electronic device of the present invention to be one 
that includes at least two types of power sources having different 
discharging characteristics from each other. 
INDUSTRIAL APPLICABILITY 

[0033] The tire -side -mounted electronic device of the present invention 
having the aforementioned excellent effect can be very effectively utilized as 
an electronic device to be mounted on a tire side, such as a tire condition 
detection device that detects tire air pressure, temperature, etc. 
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